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@ A hydroponics unit. 

@ A hydroponics unit for research, teaching, domestic 
gardening and the liice. In the cover (2) of a vessel (1) holding 
a stationary body of nutrient solution (11) and an air space 
(12) above it communicating with the ambient atmosphere, 
there are provided aerating device (6) adapted to suck 
nutrient solution from the k>ody of the solution (11) in the 
vessel (1) and to spray it in atomized form into said air space 
(12) and at the same time to agitate the solution. 
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A hydroponics unit 

The present invention concerns hydroponics, 
i.e. the growing of plants with aqueous nutrient solu- 
tions and without soil, 

5 In all known hydroponic installations and 

systems, aeration, i.e. the supply of fresh oxygen and 
the withdrawal of carbon dioxide released by the roots, 
is a major problem that has not been satisfactorily 
resolved. The available literature on the aeration of 

10 culture solutions in hydroponics teaches that roots 
are killed in a nutrient solution that contains 
insufficient oxygen and excessive carbon dioxide. 
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Aeration Is essential for root action, although the 
need of different species varies widely. Mineral 
uptake is ixapaired by decreasing oxygen while stimulated 
by increased oxygen concentration. Accumulation of 

5 carbon dioxide In the solution depresses the absorption 
of most nutrients and water, while lack of oxygen 
causes an abrupt cessation of nutrient uptake but does 
not present continuation of water absorption. 

A commonly used method for the aeration of 

10 nutrient solutions in hydroponics is the Injection of 

air into the solution. However, practice has shown that 
this method Is unsatisfactory. It was found that the 
rate of o^^gen diffusion from air bubbles in the body 
of an aqueous nutrient solution and the rate of carbon 

15 dioxide diffusion from the solution into such bubbles 
are low as compared to the rates at which the roots 
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take up oscygen from the solution and deliver carbon 
dioxide therein. In consequence, where a nutrient 
solution is aerated by air injection a steep gradient 
of oxygen concentration forms around each site of 

5 injection so that the oxygen concentration in the 
solution is non-uniform. Likewise, where such a 
technique is applied the carbon dioxide delivered by 
the roots is not adequately removed and in consequence 
a high concentration of carbon dioxide builds up 

10 around the roots. 

Various ways and means have been proposed to 
overcome these difficulties. According to these 
proposals the nutrient solution is flown through the 
vessel in which the plants are grown and the solution 

15 is reconstituted outside the vessel. Inside the vessel 
the solution is kept shallow so that only a fraction of 
the roots dips into the solution and means are 
provided for aerating the through-flowing solution 
either inside the vessel or before it enters therein. 

20 In this way the oxygen-carbon dioxide exchange occurs 
to a large extent in the atmosphere above the 
solution and the dangers of insufficient oxygen supply 
to the roots and the build-up of an excessive carbon 
dioxide concentration around the roots are avoided to 

25 a large extent. However, these methods are highly 

sensitive to failures in the nutrient solution supply 
system. This is so because as soon as the nutrient 
solution in the vessel stops to flow the nutrient salts 
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therein are depleted and rapidly exhausted and the 
plants wither and die. 

The designer is thus faced with two 
apparently incompatible desiderata: Prom the point 
of view of effective oxygen-carbon dioxide ex^ange 
it is desired to keep the nutrient solution in the 
vessel shallow; from the point of view of the capacity 
of the system to absorb temporary failure in the 
nutrient solution supply system the body of solution 
in the vessel should be deep. 

In our published European patent application 
No. 79.104142 and corre^onding applications in other 
countries we have described a hydroponics system 
having a constantly flowing nutrient solution forming 
a deep body of solution inside the growing vessel, 
means being provided for establishing a fine mist of 
the solution in the air space above the bo^ thereof. 
In that installation the nutrient solution flowing 
into the growing vessel and the solution which serves 
for the formation of said mist, are withdrawn in 
parallel streams from a reservoir that forms a separate 
unit. The spent solution is returned to that reservoir 
and is reconstituted therein. This system constitutes 
a significant inqprovement over the prior art in that 
it reconsiles for the first time a deep body of 
nutrient solution with an effective oxygen-carbon 
dioxide exchange. 
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Our above Inrproved system Is confined to 
flowing solutions. However for a variety of purposes 
as for example research, teaching, domestic gardening 
and the like, hydroponics installations are required 
in which the aqueous nutrient solution is a stationary 
deep body of solution and it is the object of the 
present invention to provide such installations with 
adequate arrangements for an effective oxygen-carbon 
dioxide exchange. 

In accordance with the present invention 
there is provided a hydroponics unit comprising a 
vessel for holding a stationary body of nutrient 
solution and an air space above said solution, cover 
means on said vessel adapted to hold plants in a 
15 fashion that the roots dip into the said solution 
and to enable said air space to communicate with the 
surrounding atmosphere, aerating means being provided 
adapted to suck nutrient solution from the body of 
the solution in the vessel and to spray it in atomized 
form into said air space above the solution and at the 
sane time to agitate the solution. 

In the present specification and claims the 
term "stationary" when used in relation to the 
nutrient solution in said vessel is meant to signify 
that the solution does not flow in and out of the 
vessel. It does, however, not mean that the solution 
inside the vessel is at rest and indeed, as stated above, 
by the action of said aerating means the solution is 
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agitated with the formation of horizontal and vertical 

turbulences . 

In a unit according to the invention the 
aerating means form a uniform mist which settles 
5 gradually into the solution absorbing on its way 

oxygen from the surrounding air space and releasing 
carbon dioxide thereto. As the uniform mist settles 
into the solution fresh oxygen is supplied to the 
solution in even distribution. Where the size of 
10 the vessel is larger than the spraying range of an 
individual aerating means two or more such aerating 
means may be provided. 

In the mist that forms above the body of 
nutrient solution the oxygen-carbon dioxide exchange 
15 between the solution and the surrounding air space, 
i.e. the absorption of oxygen by the solution and the 

discharge of carbon dioxide therefrom, proceeds at 
rates which are several orders of magnitude higher 
than in the case where air is bubbled into the body 
20 of the solution. 

The agitation of the solution caused by 
said aerating means has the effect that there occurs 
a flow of solution around the roots of the plants so 
that spent solution is replaced by reconstituted 
25 solution. In consequence, withdrawal of carbon dioxide 
from the solution and introduction of fresh oxygen 
into the solution proceed at rates which enable to 
maintain fresh conditions around the roots and prevent 
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any decay thereof. To the best of the inventor's know- 
ledge this is the first time that such results could be 
achieved with a stationary solution. In consequence it 
is no longer necessary to change the solution at short 
intervals and all that is required is the make-up of 
nutrient salts and water as they are consumed by the 
growing plants. 

For make-up it is possible to place in the 
solution slow-release solid nutrient compositions as 
known per se. Alternatively solid nutrient material 
without any slow release properties may be added from 
time to time. 

If desired, the container vessel may be 
made transparent or translucent and be of any desired 
colour and shade. Apart from the aesthetic aspects of 
such colour it may also have biological significance, 
e.g. for preventing the growth of algae and/or 
irradiation damages to the roots. Also if desired and 
to the same ends, the solution itself may be coloured. 

The unit according to the invention is 
suitable for raising plants from start, i.e. from 
seeds, bulbs, buds, woody cuttings, apexes and quite 
generally for any known raising method. In addition 
it is of course suitable for growing plants to 
maturity. 

In accordance with one embodiment of the 
invention a perforated support is provided on the 
surface of the nutrient solution in the container which 
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serves as support for the seeds ^ bulbs # cuttings, etc., 
during germination and rooting. Such support may be 
continuous and extend across the entire vessel, e.g. 
In the form of a floating net. Alternatively, an 
5 Individual support may be associated with each plant 
holder . 

The plant holders In a unit according to the 
Invention may be of any suitable design. A specific 
embodiment will be described hereinafter with reference 

10 to the drawings. It being understood that the 
Invention Is not limited thereto. 

The aerating means In a unit according to the 
Invention may be any suitable design. For example, there 
may be provided an electrical rotating atomizer 

15 having blades or a disc rotating In the air space 

above the solution and comprising an axial tube member 
dipping Into the solution with discharge openings 
underneath the blades or disc. In operation the 
solution Is sucked upwards through said tube, and Is 

20 ejected through said discharge openings and atomized 
by the blades or disc; or there may be a centrifugal 
pump which sucks the solution from the body of solution 
in the vessel and ejects the mist through one or more 
atomizing nozzles; or various known air lift devices 

25 may also be employed; etc. Quite generally any device 

capable of lifting solution from the body of the nutrient 
solution and spraying it in mist form into the space 
above the solution is suitcQale. 
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Preferably the operation of the aerating 
means is controllable so that they can operate at 
various intensities and/or intermittently. In this 
way the rate of oxygen-carbon dioxide exchange is 
controllable. Likewise the rate of release of make- 
up nutrient material into the solution may be 
controllable in accordance with specific requirements. 

The mist that forms above the nutrient 
solution in a unit according to the invention in 
addition to being essential for the effective oxygen- 
carbon dioxide exchange, is also inducive to rooting 
where plants are raised from the start, m this context 
as well the control of the operation of the aerating 
means may be of significance, for example in order 
to be able to produce at the initial stage of rooting 
a denser mist than at subsequent stages. 

The invention is illustrated, by way of 
exanqple only, in the accoznpanying drawings in which: 

Pig. 1 is a perspective view of a unit 
according to the invention; 

Pig. 2 is a section across the unit of 
Pig. 1; and 

Fig. 3 is an exploded perspective view of 
a plant holder suitable for use in a unit according 
to the invention. 

In the unit according to the invention 
shown in Pigs. 1 and 2 only two plant holders are 
shown in position and only one of them is shown 
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holding a plant. This is for the clarity of illustration 
and description only and in practice the unit will 
of course be loaded to capacity with plant holders 

and plants. 

The unit here shown conprises a vessel 1 
and a cover 2 resting on a circumferential shoulder 3 
of vessel 1. The cover 2 comprises a plurality of 
openings 4 each of yihLch is capable of holding a plant 
holder 5 and also provides for communication between 
the interior of vessel 1 and the surrounding air space. 

Depending from cover 2 is an aerating device 
6. Device 6 conqprises an electric motor 7 having a 
shaft 8 on which is keyed a rotating disc 10. Also 
mounted on shaft 8 is a suction tube 9 of inverted 
conical shape having at its upper end underneath 
disc 10 a plurality of discharge openings 13. Vessel 1 
holds a body of solution 12 and above it an air 
space 12. The inverted conical suction tube 9 dips 
into the body of solution 12 while disc 10 is 
located in the air space 12 thereabove. 

Aerating device 6 is electrically connected 
to control means 14 on the outer side of the wall of 
vessel 1 by which the aerating device can be switched 
on and off and the rate of their operation can be 
controlled. If desired the operation of the aerating 
device 6 may be controlled by automatic, suitably 
progreunmed control means. 
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As shown in Fig. 3 each plant holder 5 
comprises a body 15 having an upper, cylindrical 
portion 16 with a rim 17 and a lower, inverted 
conical portion 18 having a plurality of perforations 
5 19. Within the upper, cylindrical portion 16 is 

positioned a conically shaped holding member 20 which 
is open at the top. 

At the bottom the holder 5 comprises a disc- 
shaped net insert 21 which for the sake of illustration 
10 is shown separately. 

Each holder 5 fits snugly into an opening 
in the cover 2 and is retained in this position by 
the rim 17. 

The level of solution 11 inside vessel 1 
15 is so adjusted that the botton of each holder unit 5 
reaches the surface of the solution. Where a plant is 
to be raised from the start, the plant material is 
placed on the perforated insert 21. If on the other 
hand a mature plant is to be grown in a unit 
20 according to the invention the insert 21 may not be 
required. Furthermore r it is possible to replace the 
individual perforated inserts 21 of holder units 5 by 
a continuous net or perforated plate floating or other- 
wise disposed on the surface of the solution inside 
25 vessel 1 . 

As the plant develops the stalk emerges 
through the upper opening of the conical member and 
root members penetrate through the bottom and the 
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holes in the inverted conical portion 18 of the plant 
holder 5. 

The aerating device 6 may operate continu- 
ously or intermittently as may be required. As 

5 device 6 operates r nutrient solution is raised through 
the inverted conical suction tube 9, is ejected through 
openings 13 and inqpinges on the rotating disc 10 
whereby it is atomized and forms a mist« The mist so 
produced distributes evenly in the air space above 

10 the body of the solution and gradually settles into 
the solution, absorbing on its way oxygen from the 
surrounding air space and delivering carbon dioxide 
thereto* 

The air space inside the vessel communi- 
15 cates with the surrounding atmosphere through the 

plant holders 5 which are of course not airtight. If 
desired, additional openings may be provided in 
cover 2 in order to ensure the desired communication 
between the air space within the vessel and the 
20 surrounding atmosphere. Preferably such additional 

openings will be so designed as to trap any escaping 
mist and retujcn it to the vessel. 

The plant holder described with reference 
to Fig. 3 is of course one example only and the 
25 invention is not limited thereto. 
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If desired, a unit according to the 
invention may comprise trailing means for the grow- 
ing plants. Also if desired a unit according to the 
invention may comprise means such as a plastic bell 
or the like on top of cover 2, for maintaining a 
controlled micro-climate in the unit. 
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CLAIMS - 1 - 

1. A hydroponics unit conqprising a vessel (1) for 
holding a stationary body of nutrient solution (11) and 

5 an air space (12) above said solution, cover means (2) 
on said vessel (1) adapted to hold plants in a fashion 
that the roots dip into the said solution and to enable 
said air space (12) to conununicate with the surrounding 
atmosphere, characterised by the provision of aerating 

10 means (6) adapted to suck nutrient solution from the 

body of the solution (11) in the vessel (1) and to spray 
it in atomized form into said air space (12) above the 
solution and at the same time to agitate the solution. 

15 2. A unit according to Claim 1, characterised in that 
said vessel (1) is transparent. 

3. A unit according to Claim 2, characterised in that 
said vessel (1) is translucent. 

20 

/2 
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4. A unit according to any one of the preceding 
claims, characterised by the provision of a supporting 
body for the plants comprising a net (21) or perforated 
plate extending on top of the nutrient solution. 

5 

5. A unit according to Claim 4, characterised in 
that said supporting body floats on the solution. 

6. A unit according to any one of Claims 1 to 3 

10 thatocxrer mecUis (2) comprises a plurality of openings (4) 
each of which is capable of holding a plant holder (5) • 

7. A unit according to Claim 6, characterised in that 
each of said plant holders (5) comprises a perforated 

15 bottom (21). 

8. A unit according to Claim 7, characterised in 
that said perforated bottom (21) is a removable insert. 

20 9. A unit according to any one of the preceding 

claims, characterised by the provision of trailing means 
for the growing plants. 

10. A unit according to any one of the preceding 
25 claims, characterised by means for maintaining a controlled 
micro-climate in the unit. 
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